When the lateral growth of a new layer is too fast, an instability can 23 lead to the formation of a lamellar structure as for eutectic alloys.
24
Steel, bronze, brass and many other commercially important alloys exhibit peritectic transitions during solidification [1] . This invariant reaction in binary alloys is characterized by the transformation of two phases, liquid ( ) and primary phase (α), into the peritectic phase (β), at temperature T p and peritectic composition C p (see Fig. 1 ). In the hypo-peritectic region, i.e., for a nominal composition of the alloy C 0 such that C α < C 0 < C p , a number of different microstructures have been observed during directional solidification at low growth rate in an imposed thermal gradient G [2]. By low growth rate, we mean a growth velocity V such that a planar front of the α-phase would be stable, should the peritectic phase not be present. This condition is met 2 when V < V crit = GD ∆T 0α (1) where G is the thermal gradient, D is the diffusion coefficient of the solute 25 element in the liquid phase and ∆T 0α the solidification interval of the α-phase.
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[ Fig. 1 about here.]
27
The diversity of microstructures obtained when C α < C 0 < C p and V < V crit is 28 due to an inherent instability of both the α-and the β-planar fronts. Figure 1 
29
illustrates schematically why neither of these phases are stable under such con- gives rise to a band of β covering the previous α solid.
42
Considering now the growth of a β-planar front starting at point (4) ( Fig. 1(b) ),
43
the solid composition C * β is larger than C 0 . Therefore, the interfacial compo-44 sition has to decrease in order to reach a steady-state β-planar front growth 3 1(b)), allowing then the α-phase to nucleate and grow ahead of the β phase
48
(point labeled (6)). As the loop shown in Fig. 1 it shows the complexity of the phase interconnections. In some regions, e.g.,
145
at mid-height, the two longitudinal sections exhibit a band-type morphology.
146
In others, e.g., near the top of the left section, it is clearly lamellar. As shown 147 by the moving horizontal section, the α-phase is interconnected. While lateral 148 growth of both phases appears to be not as smoothed as illustrated in Fig. 3 , the bounding box of the X-ray tomographic scan.
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